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PLOTTING PROGRAM FOR AERQDYNAMIC

LIFTING SURFACE THEORY

Richartd T. Hedan
Amnes Besearch Center
and
K. Susan Ray
Compuater Scliences Corporation

' ABSTRACT

This document is a description of and users manual for
a USA FORTEAN TV comnputer program which plots the

planform and control points of a wing. The program
also plots some of the configuration data soch as the
aspect ratio, The planform data is stored om a disc

file which is c¢reated by a geonetry program {(ref. 1).
This program, the geometry program, and several other
programs are used together in the analysis of lifting,
thin wings in steady, subsonic’ flow according to a
kernel function lifting surface theory.




PLOTTER FROGRAN

TRITIAL SETUP--360/67 TS5

For either batch or conversational processing the

~following TSS commands must be given. These commands

are reguired once and only once for each user ID. The
first three commands create the identification numher
file named IDFILE. This file contains four zeroes in
binary form. -

SHARE MEDAN,FSARTH,INIDFILE -
CDS MEDAN,IDFILE '

DELETE MEDARN

SHARE MEDAN,FSARTH,LSPROG.V1

CONVERSATTONAL MODE --360/57 TSS

A1l integer data should be entered in a 16I5
format and all floating point data in 8%10.0
format.

After logging on proceed as follows:

ISFER: AMES ZFTA
AMES UUSYSLIP
JOBLTRS SYSULTR
JBLB MEDAN

SER: ' Issue DDEFs, for example:

DHEF PTO3F001,,PLOTFILE.ONE

DDEF FTOUFO0T,,PLOTFILE.THO

{LDEV=3 and LDEV=4 respectively. See helow
for LDEV.)

OSER: CALL PLGTM$

PRNG: ENTER IDR1,ID2

USER: ' Enter identification numbers, ID1 and ID2.
in1 | |

Tdentification - number of the geometry file.
If a negative numher is entered, then the
nost recent geometry €£ile will bhe used.



PLOTTER PROGRAM

PROG 2

NDSER:

Fnter =zero to terminate execntion.

in2

Identification number of AIM file. ZEnter a
nonzero number only if the control points are
to he plotted (see ICONPT helow) and if the
control points have heen changed by the
irnfluence matrTix programs. If a negative
nunber is entered, then the most recent AIN
file will he used. Fnter zero if no AIM file
has ‘been created or if the control points
have not been changed by the influence matrix
program or 1f the <control points are not.
going to be plotted,.

ENTER TISPEED,LDEV/SCALE

Enter ISPEED,LDEV. .
Enter SCALE {on a new line or card).

ISPEFRD

Enrter 0 for 15 c¢ps EBCDIC plotter. " Epter 10
or 306 for 10 or 30 cps ASCIT plotter. See
ref. 2 for farther explanation if needed.

LDEY ~-Logical DEVice number

Enter 0 for on line conversational plotting.
Otherwvise enter an integer otker than 5, 5,
7, 9, oer 11 when making a plot file. It is
generally advisable to nmake a plot file
rather than plotting on 1line. DDEF commands
such as the ones previously given {LDEV=23 and
4y must be entered for each plot or set  of
plots, of which there mav be several.

SCALE

The default value is 2. This will produce a
plot on a 27.94X%43.18 cme (11¥17 inch) page
when nsing a 5 mil Zeta plotter. When using
a standard 10 mil Zeta plotter or if the.
program is converted for use with a CALCOMP
PLOTTER, enter 1.0 to obtain a 27.94%43.18
come (11X17 inch) page. SCALE governs the

]
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PROG:

USER:

PROG @

OSER:

PLOTTER PROGRAMN

size of the entire plot. Coapare fig. 2 with
figq. 1

E¥TER ICONPT,ICONSF,ILABEL,ITEXT

Enter TCONPT,ICONSF,ILABEL, ITEYT.

TICONPT
Any non-zero integer entered for this
variahle will cause the control point

" locations to be plotted. Otherwise they will

not be plotted. Compare fig. 3 with fig. 1.

ICONST

. Any non-zero integer will cause flap and flap

data not to be plotted. Otherwise they will
be plotted,

ILABEL

Arny non-zero integer will canse a new title
to be read if TTEXT=0. Otherwise a new title
will not be read.  Compare fig. 5 with fig.
7. :

ITEXT

Any non-zero integer will cause configuration
informatior not to he plotted. Otherwise. the
configuration information will bhe plotted.
This information <consists of +title, aspect
ratio, 1long./lat. ref. length, and taper
ratio. Compare fig. 4 to fig. 1. If there
is a control surface, the configuration
information will include the hinge line sweep
angle 1in degrees, the flap area/wing area
ratio, and the flap ref., chord/ving ref.
chord ratio. '

Tf TITLABEL#0 and ITEXT=0 the program will
request the user to 'ENTER LABEL?

Enter new title. The new title may be up to
42 characters in length and preferably should
be centered within the 42 character space.
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0G:

ERz2

See fig. 5 for example.
ENTER PSTIZE,RSSIZE,RPLAB,CSIZE(OR DEFAULT)
Enter PSIZE,RSSIZ®,RPLAR,CSTZE.

P3IZ% --Planform SIZE

The default value is 10. This will cause the
planform to be scaled s0 as to fit in a box
25.15 cmg {9.9 inches) high and 22.86 cma (9
inchesy wide. This variable affects hoth the
size of the box in which ¢he planform is
plotted and the size of the control point
symbols (if any). Compare fig. 6vto fig. 1.

R5SIZF --Relative control point Symhol SIZE
The default value is 15./7%8, TFf PSTZE and
RSSTZE are both defaulted, then the control
point symbols will be .38 cmy (.15 inches)
in height. The actuwal size of the control
point synbhols is

1&*{T§CTOR/2 Yy *(PSIZE/1D,.) ¥R551I%F. Compare
figs. 6, 7, and 1. This variable is
irrelevant unlass ICONPT#O,

 BPLAE --Relative control Point LABRel

The default value is 15./14., IFf PSIZE. and
RPLAB are both defaulted, then the characters
of the label "CONTROL POINT LOCATION" will be
-38 coyy (- 15 inches) 1in height.  The actual

size  of this label is egual to
(- 14) *{PACTOR/2.) * (PSIZE/10.) *EPLAB. Comnpare
figs. 6, 8, and 1. This variahble is

irrelevant unless ICONDT#O.

CSIZT —«Qharacter SIEE of Title

The default value is .20, It will produce
the title and wing data with characters .504
cong (.20 inches) high. A wvalue of .1 will
produce characters .254% c¢ms (.10 inches)
high. Compare fig. 9 to fig. 1. '

The progranm now creates a plot or plot file.

3]
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PROG:
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PLOTTER PROGRAN

ANOTHER PLOT NOF THIS RING? ({1=Y,0=W)

Enter 1 if another plot is desired. Enter 0
if another plot is not desired. TIf another

- plot is to be made the progranm loops back to
the point where ICONPT, etc. 1is entered and
input resumes at this point. TIf another plot
is not to be ‘made, control returns to the
main program to the point where IDT and ID2
are to be entered. A%t this point more plots
of otker planforms may be made or else by
entering ID1 as zero exsecution ‘can he
terminated,

BATCH MODE~--360/67 TS5§

The batch mode operates the sane as the
conversational mode with the sole exception that
on line plotting is not allowed.  Therefore LDEV
must he entered and the appropriate DDEF cards for
the plot Ffile must he included.

OTHER COMPUGTERS

Bemove all calls to GEMFIL, AIMFIL, and LOGKUP and
use appropriate control cards. These subroutines
issue DDEFs and release commands making control
cards unnecessary on TSS with the exception of
those for wmaking plot files. only the wmain
program needs to he changed. v :



PLOTTER PROGRAM

3

CONVERSION 70 CRALCOMD

This program was originally designed for a CALCOMP
plotter and can easily be modified to be run on
OnRe. Te do this, rtemove calls to PON, PCGFF, and
SMODE {or inserTt dumwmy subroatines). Alsc change
the defaults for variables as instrncted in the
program listing and modify the call to PLOT.



PLQTTER PROGRAHN

BAKING PLGTS FROW PLOT FILES

5%k

S5YS:s

USER:

5Y5:

SYSs:e

USER:

NOTALKS (To prevent plot from being ruined by
system messages.)

REBIT PLOTPILE.ONE

LOADING PLOTFILE.ONE
REKEYED
EDTT

BERTEF W
P989999

4 few characters are printed at the terminal
after which the Zeta plotter «controller
directs the remaining data to the plotter,
which makes the plot. '

EOF
EDYT

LOAD PLOTFILE.TWO (if there is another plot
file)

LOADING PLOTFILE.THO
REKEYED

P2999949

A few characters are printed at the terminail
after whichk +the Zeta plotter «controller
directs the remaining data to the plotter,
whick makes the plot. ! .

EGF
EDIT

Either continue making plots as above or else
type QUIT to get back to TSS.
OKTALKS b :
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This figure reduced 50%
for reproduction purposes.

+ [ANTRBL PAINT LBCATIBN

WING IAT
ASPELCT RATIO = 282841
LONG./LRT. REF. LENGTH = 16606
TAPER RATINA = 33333
WARREN 12 PLHNFERH
_Flgure 1, S The max1mum plot (base plot} for a'wingi

without" “control ,surfaces. _ ICONPT#0 while all?
other varlables are- defaalteﬁ.‘ ‘ _ o

e e e et e e e e e S —
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!l This figure is actual size.

Figure 2. . - The effect of changes in the yariable|
SCALE on the base plot (fig. 1). SCALE=.8 while|
the other parameters are the same as for the basei

plot. : '

11
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This figure reduced 50%
for reproduction purposes.

WING THTH

HSPELCT RATIO = 282541
LANG./LAT. REF. LENGTH = 16606
THPER RRTIA = 33333

WARREN 12 PLHNFBRM

Pigure 3;‘ - The effect of changes in the variable'_

- ICONPT on the base plot (fig. 1). ICONPT=0 while |

the other parameters are the same as for the base '
plot. )

12
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This figure reduced 50%
for reproduction purposes.

+ [ONTRBL PEINT LBECRATIBEN

Flgute 4, erheuwéfféct of chanéeéﬁig the varlable,

)
ITEXT on the base plot (fig. 1). TITEXT=1 while |
‘the other parameters are the same as for the basef
plot. N

13
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This figure reduced 50%
for reproduction purposes.

+ LCONTRAL PEINT LECATION

WING JIRTH

ASFELCT RATIO = 252841
LANG./LRT. REF. LENGTH = Ta606
TAPER RRTIA = A3333

THIS IS A NEW TITLE

Figure 5. - The effect of ILABEL and enterlng a new |
title. ILABEL=1 and a mew title was entered while
all other parameters are the same as for the base

plot.. ‘

14
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u This figure reduced 50%
for reproductlon purposes.

WING IRTH
REPECT RATIO = 28328+l
LONG./LAT. REF. LENGTH = Ta606
TRPER RATIA = 53333
WARREN 1.2 PLANFBARM
_Figure 6. - The effect of" changes in the wvari i
| riable |
PSIZE on the base plot (fig. 1). PSIZE=5. while'
t?etother .parameters are the same as for the.baseﬁ
plote | ; | & = LD _
: - i

15
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This figure reduced 50%
for reproduction purposes.

+ [CBNTREL PBINT LACATIAN

WING TRATH

ASPFECT RATIA = 2.8528%1
LONG./LAT. REF. LENGTH = T6604
TAPER RATIOA = 33333

o WARREN 12 PLANFBERM
‘Figure 7. - The effect of changes in the vériablei
RS5SIZE on the base plot {fig. ). RSSIZE=.537

while the other parameters are the same as for the |
~ base plot. | f

16



10 0

This figure reduced 50%
for reproduction purposes.

+  coomm. PENT LSATI

WING THATH
ASPECT RATIN = 282541
LONG./LAT. REF. LENETH = .;ggg%

TAPER RATID

HHRREN 12 PLHNFHRM

Figure é:, - The effect of changes in tié varlable
RPLAB on the base plot (fig. 1). RPLAB=.537 while'
the other parameters are the same as for the base

T 17
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This figure reduced 50%
for reproduction purposes.

+ CONTREL PAINT LBCATIBN

2 gt = 2
N . LENBTH = Tabllh
TAFER = 335X

ﬁiiﬁfe-B. ~ The effect of changes in the ‘{rariabiei
CSIZE on the base plot (fig. 1). CSIZB=.1 while!

the other parameters are the same as for the base'
plOt. ‘ - ‘

18



C
Cecems WING PLANFORM PLCTTING PROGRAM.
CososeTHIS PROGRAM wWilTh (TS SUBROUTINE RUNS A 5-MIL ZETA PLCTTER

CaoaesWlTh SUFTWARE VERSIUN 3.3 {MAY 1973).
CaesoesTHE PRUGRAM CAN BE C(ONVERTED EASILY 7O RUN A CALCOMP PLOTTER oY
Cooesoa DELETING CALLS TG PUN,POFF, AND SMODE. ALSU THE INITIAL CALL

CowssalU PLOTS UR PLOTF NEEDS TO BE (HANGED.
C
C

Ceeee<FOR THE AMES' VERSION GF THIS PRUGRAM ONLY ONE DDEF CCMMAND NEEDS
CoesesTO BE GIVEN BEFGRE RUNNING THE PROGRAM. THIS IS FOR THE LOGICAL
CesaseUNIT NUMBER G&VEN BY THE VALUE OF LBEV, wHICH IS INPUT IN_SUBROUTINE

CawssoeWPLOT. THIS DDEF LOGMMAND IS NOT NEEDED iF THE PLOTTING IS TO BE DONE
CoveseON LINE. {IlaEe LOEY=0). AN EXAMPLE OF AN APPROPRIATE DDEF CUMMAND IS
CusewsUDEF FTiCFO0L,y 4FLUTHILE

Ceosos PLOTFILE 18 A VALID OSNAME OF THE USER'S CHOICE. DO NOT INPUT LDEV AS
C-ti-.ssrﬁi?’g’ CR lio ll\i THE ABGVE_ EXJSMPLE LUEVle
£

COUBLE FRECISION ETA, STHETA
REAL MaCKy LAMDAL
INTEGER PP, CWIYPE, SWIYPE, UNSYM, R7sR5,LUL1

. CeeseoDIMENSLIGN DUMARZy X3y AND Y BY 4 GREATER THAN
CovenasETAy STHETAy XSIiLiIP, AND CUORDIP.
DIMENSICN LABELLZO)y DUMARI(387), ETAL383)y STHETA{3u3),

L LCHICP (204, NINUEX{4T7)y XSILIP(383)y CORUIP(383i},
£XL387)s Yi387)
DATA IwCROL /47

DATA RY s07/
DATA RB/5/y ULL/ALS
10 CONTINUE

WRITE(&4£Q00)
8000 FORMAT [* ENTER IDL,y 102 )
READ(RS5,EQ0LY IL1,1D2

8U0L FORMAT(i€i5)
IF{ IDi.EG.O) STCP 777
L

Caocess ANY IDENTIFICATION LESS THAN O CALBES A LCUKUP OF THE CURRENT NUMBER
CooooaON THE ICENTIFICATION NUMBER FILE.




CooesoSUBROUTINE LOUKUP CONTAINS CALLS TO AMESY LIBRARY PROGRAMS.

c
IF{101oLTa0 ~ORe 102.LT.0) CALL LCCKUP{IDIR,1DZR, 103, ID4]

IFI{ID1.LT.0)iDi=1DIR
IF (1D2.LT7.0) 10Z=1DLR
C

C
Coseoe SUBRGUTINE GEMFIiL IS FOR THE AMES' VERSIUN OF THE PRUOGRAM ONLY.
ConessGEMFIL CCMPUTES THE GEOMETRY FILE USNAME AND 4SSUES Tht DDEF COMMAND

CaseeaTO THE TSS UPERATING SYSTEM.

c
CALL GEMFILLID1)
REWIND R7
READ (RT3 10, PPy NF;CWTYPE, SWTYPE, UNSYM, NDL, NDT,
INN, JJMAXs NFLAFS, LABEL, NLBL
NDUML = Jdbax-1
READ (RT3 (CHICP(Ii,i=1,PP),y {NINDEX{L}s1=1yNF),
- L (DUMARL {1 50=1,NDUML), TANLLL, TANLLRy, {DUMARL(I),1=1,NDUML),
h LEDUMAR L LT ) o I=1 o NGUMi ) ’
2TANLTL, TANLTR, {DUMARI{L},I=1,NDUML),
e SUETALL) d=loJJMAX)y (STHETALIL) p0=1, JMAX) pAXSILAPII), 1=k, JJMAXD
l 4(CORDIP(13+1=14JJMAK)s BREF, CBARBZ, AR, TR
¥ IF (NFLAPSJNE.O) READ(R7) DUML, LAMDAC, CBFCBW,
\ 1AFAW, ETAl, ETAZ, XLFl, XLF2, CFl, CF2, XSil, XSI2
IF (NFLAPSANE+0) LAMDAC= LAMDAL®514 2557795
1E{102. £Q. Q) GC TO 20
C

CewseeTHE INFLUENCE MATRIX FILE CUNTAINS SOME CONTROL POINT INFORMATION
Coesece WHICH MAY BE UIFFERENT FROM THE DEFAULT CONTROL PUOINTS ON
LCoseseTHE GEOMETRY Fé&LE.

C

T

ConesaSUBROUTINE A{MFIL IS ONLY FOR THE AMES' PHRUGRAM VERSICN. AIMFiL

Caenss COMPUTES ThE DATASET NAME OF THE INFLUENCE MATRIX FILE AND ISSUES
CavessTHE APPRUPRIATE LLEF (UMMAND TO THE TSS OPERATING SYSTEM.
L

CALL AIMFILULLL 102
REWIND Uil




 REBAU (Uis) IULslue oNSEWyLABEL JNLBL,PP,CWTYPE,
LMy MREF » sWTYPE s NVOA KKy MODESyUNSYMeLMINy LM#AKX
2IIMAX s JJ s MAL Ry LPSyDELTAGy {CHICP U T} s 1= L PP Iy ANINDEAL L} sI=lytith)

iF=MM
NN=MRE¥F
<0 CONTINGE L
C
CasnaasUNLY 42 (HARACTERS GOF LABEL {TITLE} ARc USED.
w
NLBL = (44+]IwGRLL)/1wURDL
CALL wPLUT{Iul ylULePPoNFaNNsJJIMAXsNFLAPS UNSYM, LABELy NLBL,
o ARS, L - e
LCHICPy MNINUEXK, ULMAKLy ETA, ASILiIP, LORDIP,
2hy ¥y TAMLLy TANLLR, TANLTL 4TANLTR, BREF, LoARBZrARy TReLAMULAL,
3CBFCBW§AFAW?ETAL,ETAL)XLF1'XLfZ,CFlfCFﬁyXSllQXSIZ)
GG T2 40
END
|
e .o _ o




SUBROUTINE WPLOT{1DLs102 PP NFs NNy JUMAX yNFLAPSs UNSYM, LABEL »
INLBLIR5,CHICP, NINDEXy DUMARL, ETA, XSILIFP,

ZCORDIP, X,

Yy TANLLL 3 TANLLR ) TANLTL , TANLTR s BREF 4 CBARBZ 4 _

3ARy TRyLAKLA
4CUFLBW, AFAKW
DOUBLE PREC

Cy
sETALIETAZ  ALFL s XLF23CF L, CF29 X511 ,X%512)
1SION ETA

INTEGER FP,
LOGICAL CON
REAL LAMLAC

UNSYM, Py R
v

DAMENSIUN LAcEL(INLBL s ODUMARLL L ),

LCHICPL{PPI,
DIMENSICH

MINDER{NF) s ETA{JJIMAX)
ASILIP(JJMAXY , CORUIP (JJMAKXY »

LX{1), ¥Y1i
CATA NCCCEL
DATA TEN /

/+3}
10.00C5/

e
s

SJIMAXZ= U JMA
JRATIO = (J
WRITE{o0,ECD

X+
JMAX+1)/INN+L)
0)

[

-

gt
w8000 FORMAT{" EN

) READIRS 41
g READ{RS,3)8

TER 1SPEEL,LDEV/SCALEY 1}
ISPEEl, LD&V
LCALE

}

I

o
\

: CbucuoSETTiNﬁ EEF

AULT VALUES.

IF{{SPEED .EWe. 04 ISPEED=15

IFL{SCALE .E

Ba D4 SCALE=Z.

Casase SET SCALE T
CONV=LLEV.E
Cc-...CONV=.TRUE.

0 1.0 FOR A& 10 MIL PLCTTER OR FOR CALCOMP.
Q.0
IMPLIES ON LINE CONVERSATIONAL USE WITH ZETA PLOTTER.

IF(CONVE LA
IF{ -NOT .LCN
LoeswssSET CHARACT

LL PLOTSiISPEED)
Vi CALL PLOTF{15PEED,LLEV]
ER ASFECT RATIUO TG 1.

CALL SMGLEL
iF(LONV) LA
i0 LONTINUE

Gy 1C)
LL PGFF

WRITE(G,EOQD

1i

8001 FORMAT{® ENTER TCONPT s ICUNSF 1LABELLITEXT! )

L

Cooeoe NON—ZERL lNTEbtRS READ BY Tht FULLUHle STATEMENT wWiLL
LCavessCAUSEy RESPECTIVELY ..




Caveas CONTROL POINT LUCATIONS TO BE PLOTTED

Leasvan " FLAF AND FLAP DATA NGT TC 8t PLOTTED

Coneans A NEw TITLE TO BE REAC IF I{TEXT=0

Levnnrn CONFIGURAT ICN INFORMATICGN NOT 7O BE PLOTTED..
"

READ {R%,1J) JCUNPT, iCONSKF, ALABEL, ITEXT

IF{NFLAFS.EW.0J) LCONSF=1
. IF{ILABELNELOIBWRITELG,8002)
5002 FORMAT(* ENTER LAGEL? )}

IF{ILABEL.NE.OUJ) REAU{RS,2} LABEL
; WRITE(6,8003)

DeErAULTA? )

8003 FORMAT{' ENTER FSIZE,RSSIZE.RPLAB,CSIZE (OR
' READ (R5,3) PSIZE.RSSIZE,RPLAB,CSILE
5 IF (CONV) CALL PCN

IF(PSIZE .EW. 0Oe) PSi1ZE=10.

L.....SET THE FOLLOWING DEFAULTS TO 1.0y .£is AND
IF{RSS1IE -EWs UIRSSIZE=i5./149.
IF {CSI1ZE oE{s CalLSILE=.20

1.0 FOR CALLOMP

£

IF{ RPLAL.EW.0.)RPLADB=1D /14
FCTR1=P31£4E/1Q.
Cooese PLOTTING IDENTIFICATION NUMBERS AND SETTING

PEN TO MIUDLE OF PAGE.

3. CALL FALTGR {SCALL)

gy CALL NUMEER{Oay Cey 22, FLOAT(ID1),904, -1)
W CALL NUMEER{Do 31+0y oy FLOAT(IDZ)190., —i)
Y CALL PLCTU0.y lody 31

CALL PLUT (Q.y 5.5 3)
CALL PLCT o251 5y =51

Losess CRAWING THE FREE STHREAM ARROW
CALL FAUTOR{SCALEXFLTRL)

CALL PLCT{0.0,+.05,21)
CALL PLET(.065,+.0bs2J
LALL PLOT(4659%aidsdl

CALL PLCT 1105 %,00,2])
CALL PLOT{.059~sldzy2)
CALL PLtTi-bEﬁs""ﬂCb’é}

CALL PLCT1.00y—405,2)
CALL PLCT{.00s .C0,3}




Coonss RESET URIGIN AT CENTER OF WING PLGTTING AREA.
LALL PLLT (6. Ova.,—di

CossesFROM RIGHT TU LEFT- :
CassesTHE TRALLING EDGE wiILL BE STORED IN ({DUMARL)s1+JJMAX+2)
CoeessFROM LEFT TO Ri(iHT.

B0 20 J=l1rJJMAX
INDEX=gdNMAXZ—J
XlJ+1)=xS1LIP{J}

DUMARLL INDEX)=XSILIP{JI+CORDIP(J]
¥Y{J+1)=ETALJ)
20 CONTINUE

B XCLI=XSILIP(LY + (L.UG-ETA(L) I%*TANLLR
KUJIMAKZ F=ASTILAFIJUMAXY + {1.DO+ETA(JIMAX] PRTANLLL
DUMARI (JJMARZ) =UUMARL(JJMAR+ 1 +{ 1 JO0~ETA{i)J*TANLTR

DUMARL(13=UUMARL(2)}+ (i. UO+E*A(JJMﬂX)J*IANL¥L
Yill=1.
Y(MJUMAXZI=—1,

§.....D§ ERMINING MININMUM AND MAXIHMUM VALUES.
S XMIN=X{1)
il XMAX=DUMARLL1)

Lz DD 30 J=zyJdJMAXZ
XMIN=AMINLAX (U y XHIN
XMAX=AMAXL(DUMARL U}, XMAX)

" 30 CONTINUE
g XRANGE= XMAX~XM LN
XAVE={ XMAX+XMIND /2

Loewsss THE FOLLCWING IS BASED ON A 9 INCH FIGURE WIDTH AND
Co-oaagog INLH Fi(:lURt hElGHT-
YRANGE=Z»

FCTRZ=AMINI{ 94 /YRANGE » 9.9/ XRANGE )
CALL FALTOR (SCALEXFLUTRLI*F(TRZ)
Coosao PLOTTING LEADING EUGE.

X{IJIMAA+E)=XAVE
XlJIMaX+4)=1,
Y{JJMAX+34=0.

Y{JJMAX+4)=]. _
CALL LUINE Ay Yo JUMAXZy140,01)

B e T T VS P Uy SV U Y




CeoonaPLOTTING LEFT SILE EDGE.
CALL PLUT (DUMARL(LI=-XAVG, —Y(1id, 2}
CoossePLOTTING TRALILING EUGES .

DUMARL{ JJMAA+3) = XAVE
DUMARLL o JMAXT4 3 =],
Y{JJMAX+4)=—1.

CALL LINE(DUMARL Yy JuMAKZy1,0,0)
Coases FLOTTING RIGHT S1IUL EULGE.
CALL PLOTHXLL)=XAVG¥{l)s2}

If (ICONFT.EG.0) 60 TO 200
SSIZE=-14%RSSIZE/FLTRe
CaseaasPLOTTING THE CONTROL POINTS.

U0 150 N=1l4NF
INDEX =NINDEX{NI*JRATIU
YOCP=ETA{INDEX)

DO 90 F=1,yPP
e {F(MOD{NyZ) NE- 0)1=P

XCP=X{ANLEA+L) +LHICP UL )*CORDIPLINGEX) — XAVG
“ f ~ CALL SYMBOL {XCF,YUP,SSIZE, NCUDEL, Qe -1}
wo 790,77 CONTINUE

k50 CONTINUE
200 (ONTINUE
IF (ICONSF.NE. Q) GO TO 400

AT1=XLF1l+CFi-XAVG
XT2=XLFZ+CF<-XAVEG
XSEL=XS11~XAVG

|
G
A
3

XSEL=KS 1a—KAVL
IFINFLAFS—2142G+30C0,400
220 CONTINUE

Coaan-PLOTT.ING ﬂ SXNLJLE FL;‘P
IFITUNSYM.NELO} GG TO <60
CaaveoPLOTTING A SINGLEy, SYMMETRICAL FLAP, wrlChH MAY

ConnooeHAVE A KINKED HINGE LINE.
CALL PLOTIXTZ 2—ETAZy3)
CALL PLCTUXSE2,-ETAZy2)

CALL PLEOTUXSEZ, Ca 52
CALL PLCTI{XSEZy ETAZaZid




CALL

PLOUTIATZ ¢ ETAZ 21

GO TO 4CC
<60 LONTINUE

;-

;,ﬁj400

CoeeaaPLOTTING THE SINGLE FLAP UN AN UNSYMMETRICAL WiNG

CALL
CALL

PLOTIXTL +ETAL,31
PLCT(XSEL 2ETAL 2210

CALL
CALL

PLECT{ASEZL ETAL 2
PLOCT (XTe 2ETAC+2)

GO TO 4CC

300 CONTINUE

Couses FLOTTING A SYMMETRIUAL PAIR OF FLAFS ON A SYMMETRICAL

Coeanas WING

CALL
CALL
CALL

PLCTIXTZ »—ETAZ,3)
PLOTU{XSEZy~ETAZy21]
PLCT(XSEL»—ETAL,2}

CALL
CALL
CALL

PLCT(XTL s-ETAi.z)
PLUT(XTL » ETALs3)
PLUTIASELy ETALs<d

) CALL
CALL

PLOT(XSEZ2y ETAZsZ)
PLETIXTz » ETAZL,2)

CONTINUE

o

CesveasTHE PLANFORM PLCT 1S FINISHED.
FACTOR (SUALE*FCTRLI

CALL

IF {ICUNFT LEQ. C3 GO TO 4£0

— 9T

«L4#RES1LEY NCOOEL,

CALL SYMBOLALo13, 15,

190.y i}

CALL SYMEUL (542 bady 214#¥RPLAB, <ZHCONTROL POINT LUCATION, o
1G80.y 221 ‘ .

424 CONTINUE
Laesas PLOTTING CONFIGURAT ION INFORMAT 10N

CALL

PLCT{5.2,0.,-3])

IFCITEXT LEd. O} GU TO

C

480

Coewes THE PEN SHUOULD BE AT {.25+11.25%FCTRls 5.0 INCHES
CensnaRELATIVE TO THE STARTING POUINT.

CovwassMOVED TC A NEW

THE PEN WilLl BE

STARTING POINT ON A NEw PAGE.

CALL

FACTOR(SCALLY

Cosses THE FOLLCWING ASSUMES A 17.00 INCH PAGE LENGTH.




CALL PLETIi6.T5—11a£5%FLTRLy Duy —3)
CALL PLGY{Qayr =545 =31}
GO _TU &GC

48U CONTINUE
FCTR3=CS12E/ .21
CALL FALTUR {SCALE*FLTRII

CALL PLUT(215) —4etly—3) _
CALL SYMBOLL+30,0.00,.21s 9YHWING DATA,90.49)
CALL PLLT (235 51489,3)

CALL PLCT{.35 30.00,23
CALL SYMBOLLO.6 0oyl lZHASPECT RATIO»S0.4121)

CALL SYMBOLLO0.990ey o2l 422HLONGS/LATe REFs LENGTHG04042)

X=1.2
CALL SYMBGOLlLe2¢Cayp o2l liRTAPER RATIO 504,111
IF{ICONSF.NE.OJ) 60 TO 500

Catl SYMBOL{Le54+0os+219HFLAP DATA,50.,9)
CALL PLCT{ie55v1.8%133
CALL PLET(1.55,0.,004<)

CALL SYMEOLU1+8yCese2ls22HRINGE LINE SWEEP{DEG.)190.422)

CALL SYMEOL{Cei30esecisdGHFLAP AREA/WING AREA,90.:49)
CALL SYMBOL{Zo43Ceyadiy

L3LHFLAP REF. CHORD/WING REF. CHUORGy 90., 314
A=Zah
500 CONT INUE

AC=XC+. 5
CALL SYMBOL(AC s Cere2lLABEL 90,5421
A=KC—a3

| PYA e

¥C=6.58
IF{ICONSFo.NELOIGE TO 340 _
CALL SVYMEQLAZa4+4¥CrelliriH=390.41)

CALL SYMBOL(zal YU ge2i91H=,904,11)
“CALL SYMECLI1o89YUpacdlyiH=,90.51)
510 CALL SYMBULIL.23¥C 921l y1H=3904411

CALL SYMBOL{Qa9sYljyedipib=y50asl)
Call SYMBOL{O.63Y0LyecdyiH=490as1i
Ye=T.42

E
CeseweTEN IS SLIGHTLY GREATER THAN TEN BECAUSE ALOGLO iS NUOT

QUIT




LCaaeans ACCURATE ENOUGH

¢

CALL NUMBER(O 63 ¥(— 2l %FLOATL{IFIX(ALOGLO (AMAXL{AR*TEN,s2ll)))itaciy

sdl AR,‘?O.'ﬁ}
CALL NUMBER(O. @,YL-aél*FLUATiIFIX{ALCQLG(AMAKL{CBARBL*TENO
1 oi1)id) + .21,

1421 sCBARBe S04 5)
CALL‘NUMBER{1o£9YC-.£l*FLUATllFIX(ALDGIO(AMﬁXi[TR =TEN,
1 wilddid ¥ 214

14213 TRGC.+5) ‘
A=i.2
IF{ICONSF.NE-OJ GU Tﬁ 520

IF(ABS{LAMDAC) «LT+5.E—0) LALL SYMBUOLIXL YT ye21y7H 00000
1S0. 1)
IF{ABS{LAMDAC) oL T+54E-61 GG TO 515

IFILAMDACLGT 40,4 CALL NUMBER(l.8y ¥Y(t+,21-
L121%FLOATIIFIX{ALOGLIO{AMAAL{LAMDAC*TEN
& '-lijjilgadl LAMUALQQOG!&)}

AFLLAMDACLLTL 0. CALL NUMBER{148,Y¥L{—
1.21%FLOAT(IFIX{ALOGLC{AMAXL{—LAMDACSTEN
I 1-11)])}’oZlfLAMDAL,90.,bJ

7515

CONT INUE
CALL NUMBER{Z+4s¥(—o2l*FLOAT{IFIX{ALOGLO{AMAXLL AFAW*TEN,
I «11)id) * 215

L

~ AT

1.217AFAW 49044513
CALL NUMBERIZe 43 Y(=o 2L*¥FLUOAT(IFIX(ALOGLOLIAMAXLI(CBFCBWHTEN,
l cll}))} + 021’

520

1«219CBFULER 904451
XC=2 .4
LONTINUE

XC'-.XC"" o] '
CALL PLOT(XCy 4.4lr 3)
CALL PLTT{3.85, 4.41, =31

C

CoveosTHE PEN SHOULD BE AT {25+11.25%FCTRI+4«*FCTR3y 541
Loeoes INCHES RELATIVE TCQ THE STARTING PUGINT.

CesaooTHE PEN WILL BE MGVED TU A NEW STARTING PCINT UN A Nth FAGE .

C

e o+ e ¢ e o T i e = el e ~ PR - -




CALL FACTOR(SLALE)

Lessas THE FOLLOWING STATEMENT ASSUMES A 17.00 INCH

CALL PLUT(16e75=1ia25%FCTRI-420%FCTRS 04 ,~3)

CALL PLLT{Qnys =5.4y -3}
00 CONTINUE
IF{CONVS €CALL PCFF

PAGE LENGTH.

WRITE{G 8006
BO06 FORMAT(* ANUTHER FLOT
READ (R5,1J MORE

OF THIS wING? {1=Y,0=NU)"*

J

1F(MORE -NE. O) GO TD
IFILONY ) CALL PCN
CALL PLCOT (0490499991

10

RETURN
i FORMAT { 1£15)
CesassldE FOLLCWING ASSUMES

AN INTEGER WORD LENGTH GF_4 CHARACTERS.

Loseeos LHANGE AS REQUIRED BY

THE COMPUTER USED.

Z - FUORMAT i Lch4i
-3 FORMAT{BFi0.0J
' END




